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Leukemia Fact Sheet

CIRM funds many projects seeking to better understand leukemia and to translate those discoveries into new therapies.

Description

Leukemia is a cancer of the blood cells. Although leukemia is among the most common childhood cancers, it most often occurs in older
adults and is slightly more common in men than women. In 2016 there were an estimated 60,000 new cases with around 24,000 people
dying of the disease.

The stem cells in the bone marrow normally form all cells of the blood system, including the red blood cells, platelets, and immune
cells. In people with leukemia, the bone marrow stem cells create abnormal immune cells that aren't able to carry out their normal job
of fighting infection.

Eventually, these abnormal cells crowd out the normal blood cells. Without a sufficient population of working blood cells, people with
leukemia develop symptoms such as anemia, bleeding and infections.

Recent research has shown that in addition to these abnormal white cells, leukemia patients also have a small population of cells
called leukemia stem cells. Scientists suspect that these cells evade treatments that kill leukemia cells and then later go on to cause a
relapse. The goal of stem cell research for leukemia is to find ways of destroying these leukemia stem cells.

Catriona Jamieson of the UC San Diego Moores Cancer Center discusses a clinical trial for a pre-leukemia condition that was based in
part on CIRM funding

Clinical Stage Programs
University of California, San Diego

A team at UC San Diego is testing the safety of a monoclonal antibody called cirmtuzumab that targets cancer stem cells in a Phase 1



clinical trial. It's named after CIRM because we helped fund the research that led to its development. Cirmtuzumab is designed to
attach to a protein, called ROR1, that is found on the surface of chronic lymphocytic leukemia (CLL) cells but is rarely found on healthy
cells. The team hopes cirmtuzumab will target the cancer cells, blocking their ability to grow and/or survive.

e Read a summary of this project
e Learn more about this clinical trial

The same UCSD team is also testing cirmtuzumab in combination with an approved cancer fighting drug call Ibrutinib, to target cancer
stem cells in a separate Phase 1 trial. The hope is that combining Cirmtuzumab with Ibrutinib will improve cancer remission and long-
term cancer control in patients.

e Read a summary of this project
e Learn more about this clinical trial

CIRM Grants Targeting Leukemia
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https://www.cirm.ca.gov/our-progress/awards/development-highly-active-anti-leukemia-stem-cell-therapy-halt
https://clinicaltrials.gov/ct2/show/NCT02222688?term=Cirmtuzumab&rank=1
https://www.cirm.ca.gov/our-progress/awards/phase-1b2a-study-ror1-targeting-monoclonal-antibody-cirmtuzumab-and-bruton
https://www.clinicaltrials.gov/ct2/show/NCT03088878?term=UCSD&cond=cirmtuzumab&rank=2
https://www.cirm.ca.gov/our-progress/people/irving-weissman
https://www.cirm.ca.gov/our-progress/institutions/stanford-university
https://www.cirm.ca.gov/our-progress/awards/identification-and-isolation-transplantable-human-hematopoietic-stem-cells
https://www.cirm.ca.gov/our-funding/research-rfas/tools-and-technologies-iii
https://www.cirm.ca.gov/our-progress/people/jacob-corn
https://www.cirm.ca.gov/our-progress/institutions/university-california-berkeley
https://www.cirm.ca.gov/our-progress/awards/genome-editing-causation-and-reversion-mpn-associated-mutations-human
https://www.cirm.ca.gov/our-funding/research-rfas/inception-discovery-stage-research-projects
https://www.cirm.ca.gov/our-progress/people/dan-kaufman
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-diego
https://www.cirm.ca.gov/our-progress/awards/targeted-shelf-immunotherapy-treat-refractory-cancers
https://www.cirm.ca.gov/our-funding/research-rfas/quest-discovery-stage-research-projects
https://www.cirm.ca.gov/our-progress/people/jagath-junutula
https://www.cirm.ca.gov/our-progress/institutions/cellerant-therapeutics
https://www.cirm.ca.gov/our-progress/awards/development-clt030-adc-leukemic-stem-cell-trageting-antibody-drug-conjugate
https://www.cirm.ca.gov/our-funding/research-rfas/late-stage-preclinical-projects
https://www.cirm.ca.gov/our-progress/people/markus-muschen-0
https://www.cirm.ca.gov/our-progress/institutions/childrens-hospital-los-angeles
https://www.cirm.ca.gov/our-progress/awards/dual-targeting-tyrosine-kinase-and-bcl6-signaling-leukemia-stem-cell-0
https://www.cirm.ca.gov/our-funding/research-rfas/early-translational-ii
https://www.cirm.ca.gov/our-progress/people/michael-pulsipher
https://www.cirm.ca.gov/our-progress/institutions/childrens-hospital-los-angeles
https://www.cirm.ca.gov/our-progress/awards/antiviral-cellular-therapy-enhancing-t-cell-reconstitution-or-after
https://www.cirm.ca.gov/our-funding/research-rfas/clinical-trial-stage-projects
https://www.cirm.ca.gov/our-progress/people/catriona-jamieson
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-diego
https://www.cirm.ca.gov/our-progress/awards/derivation-and-characterization-cancer-stem-cells-human-es-cells
https://www.cirm.ca.gov/our-funding/research-rfas/seed-grant
https://www.cirm.ca.gov/our-progress/people/matthew-spear
https://www.cirm.ca.gov/our-progress/institutions/poseida-therapeutics
https://www.cirm.ca.gov/our-progress/awards/clinical-study-t-stem-cell-memory-tscm-based-car-t-cells-patients-multiple
https://www.cirm.ca.gov/our-funding/research-rfas/clinical-trial-stage-projects
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Preclinical development of a pan Bcl2 inhibitor for cancer stem cell
directed therapy

The Innovation-Alpha Clinic for Cellular Therapies (I-ACT) - A Program
for the Development and Delivery of Innovative Cell-based
Treatments and Cures for Life-threatening Diseases.

A Splicing Modulator Targeting Cancer Stem Cells in Acute Myeloid
Leukemia

Dual targeting of tyrosine kinase and BCL6 signaling for leukemia
stem cell eradication

Bone Marrow Targeting of Hematopoietic Stem Cells Engineered to
Overexpress 25-OH-VD3 1-a-hydroxylase for Acute Myeloid
Leukemia Therapy

Development of Highly Active Anti-Leukemia Stem Cell Therapy
(HALT)

Stem Cell Gene Therapy for HIV Mediated by Lentivector
Transduced, Pre-selected CD34+ Cells in AIDS lymphoma patients

Development of Therapeutic Antibodies Targeting Human Acute
Myeloid Leukemia Stem Cells

Derivation and Characterization of Myeloproliferative Disorder Stem
Cells from Human ES Cells

Mechanisms Underlying the Responses of Normal and Cancer Stem
Cells to Environmental and Therapeutic Insults

Protein tyrosine phosphatase - sigma inhibitors for hematopoietic
regeneration

Mechanisms of Hematopoietic stem cell Specification and Self-
Renewal

Development of AB-110: genetically-modified endothelial cells plus
expanded cord blood hematopoietic stem cells as a transplantation
therapy
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$8,000,000
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$2,756.536

$178.967

$19,999,826

$8.414,265

$18,759.276

$3,065,572
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$2,286,900

$3.797.117


https://www.cirm.ca.gov/our-progress/people/catriona-jamieson
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-diego
https://www.cirm.ca.gov/our-progress/awards/preclinical-development-pan-bcl2-inhibitor-cancer-stem-cell-directed-therapy
https://www.cirm.ca.gov/our-funding/research-rfas/early-translational-ii
https://www.cirm.ca.gov/our-progress/people/john-zaia
https://www.cirm.ca.gov/our-progress/institutions/city-hope
https://www.cirm.ca.gov/our-progress/awards/innovation-alpha-clinic-cellular-therapies-i-act-%E2%80%93-program-development-and
https://www.cirm.ca.gov/our-funding/research-rfas/alpha-stem-cell-clinics
https://www.cirm.ca.gov/our-progress/people/catriona-jamieson
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-diego
https://www.cirm.ca.gov/our-progress/awards/splicing-modulator-targeting-cancer-stem-cells-acute-myeloid-leukemia
https://www.cirm.ca.gov/our-funding/research-rfas/therapeutic-translational-research-projects
https://www.cirm.ca.gov/our-progress/people/markus-muschen
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-francisco
https://www.cirm.ca.gov/our-progress/awards/dual-targeting-tyrosine-kinase-and-bcl6-signaling-leukemia-stem-cell-eradication
https://www.cirm.ca.gov/our-funding/research-rfas/early-translational-ii
https://www.cirm.ca.gov/our-progress/people/david-baylink
https://www.cirm.ca.gov/our-progress/awards/bone-marrow-targeting-hematopoietic-stem-cells-engineered-overexpress-25-oh-vd3
https://www.cirm.ca.gov/our-funding/research-rfas/inception-discovery-stage-research-projects
https://www.cirm.ca.gov/our-progress/people/dennis-carson
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-diego
https://www.cirm.ca.gov/our-progress/awards/development-highly-active-anti-leukemia-stem-cell-therapy-halt
https://www.cirm.ca.gov/our-funding/research-rfas/disease-team-research-i
https://www.cirm.ca.gov/our-progress/people/mehrdad-abedi
https://www.cirm.ca.gov/our-progress/institutions/university-california-davis
https://www.cirm.ca.gov/our-progress/awards/stem-cell-gene-therapy-hiv-mediated-lentivector-transduced-pre-selected-cd34
https://www.cirm.ca.gov/our-funding/research-rfas/clinical-trial-stage-projects
https://www.cirm.ca.gov/our-progress/people/irving-weissman
https://www.cirm.ca.gov/our-progress/institutions/stanford-university
https://www.cirm.ca.gov/our-progress/awards/development-therapeutic-antibodies-targeting-human-acute-myeloid-leukemia-stem
https://www.cirm.ca.gov/our-funding/research-rfas/disease-team-research-i
https://www.cirm.ca.gov/our-progress/people/catriona-jamieson
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-diego
https://www.cirm.ca.gov/our-progress/awards/derivation-and-characterization-myeloproliferative-disorder-stem-cells-human-es
https://www.cirm.ca.gov/our-funding/research-rfas/new-faculty-ii
https://www.cirm.ca.gov/our-progress/people/emmanuelle-passegue
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-francisco
https://www.cirm.ca.gov/our-progress/awards/mechanisms-underlying-responses-normal-and-cancer-stem-cells-environmental-and
https://www.cirm.ca.gov/our-funding/research-rfas/new-faculty-ii
https://www.cirm.ca.gov/our-progress/people/john-chute
https://www.cirm.ca.gov/our-progress/institutions/university-california-los-angeles
https://www.cirm.ca.gov/our-progress/awards/protein-tyrosine-phosphatase-sigma-inhibitors-hematopoietic-regeneration
https://www.cirm.ca.gov/our-funding/research-rfas/quest-discovery-stage-research-projects
https://www.cirm.ca.gov/our-progress/people/hanna-mikkola
https://www.cirm.ca.gov/our-progress/institutions/university-california-los-angeles
https://www.cirm.ca.gov/our-progress/awards/mechanisms-hematopoietic-stem-cell-specification-and-self-renewal
https://www.cirm.ca.gov/our-funding/research-rfas/new-faculty-i
https://www.cirm.ca.gov/our-progress/people/paul-finnegan
https://www.cirm.ca.gov/our-progress/institutions/angiocrine-bioscience-inc
https://www.cirm.ca.gov/our-progress/awards/development-ab-110-genetically-modified-endothelial-cells-plus-expanded-cord
https://www.cirm.ca.gov/our-funding/research-rfas/late-stage-preclinical-projects
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Reprogramming human stem cells for blood cell generation

Combinatorial Chemistry Approaches to Develop Ligands against
Leukemia Stem Cells

Lgrs-mediated self-renewal in B cell selection and leukemia-
initiation

Forming the Hematopoietic Niche from Human Pluripotent Stem
Cells

Stem Cell Gene Therapy for HIV in AIDS Lymphoma Patients

AB-110-001 Phase 1b Trial and Related Activities to Support Clinical
Development of AB-110

Prostaglandin pathway regulation of self-renwal in hematopoietic
and leukemia stem cells

A Phase 1b/2a Study of the ROR1-Targeting Monoclonal Antibody,
Cirmtuzumab, and the Bruton Tyrosine Kinase Inhibitor, Ibrutinib, in
B-Cell Cancers

Human endothelial reprogramming for hematopoietic stem cell
therapy.

A Phase 2 Open-Label, Multi-Center, Randomized, Controlled,
Optimal Dose-Finding Study of DCC-UCB in Adults Receiving High
Dose Chemotherapy for AML

Therapeutic Eradication of Cancer Stem Cells with UC-961
(Cirmtuzumab)

A Phase 1b Trial of Hu5F9-G4 Monotherapy or HUsF9-G4 in
Combination with Azacitidine in Patients with Acute Myeloid
Leukemia
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$210,060

$2,386,409

$2,186,520

$1,252,857

$66,880

$5,000,000

$1,244.455

$18,292,674
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$4.179.598
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https://www.cirm.ca.gov/our-progress/people/tannishtha-reya
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-diego
https://www.cirm.ca.gov/our-progress/awards/reprogramming-human-stem-cells-blood-cell-generation
https://www.cirm.ca.gov/our-funding/research-rfas/inception-discovery-stage-research-projects
https://www.cirm.ca.gov/our-progress/people/chong-xian-pan
https://www.cirm.ca.gov/our-progress/institutions/university-california-davis
https://www.cirm.ca.gov/our-progress/awards/combinatorial-chemistry-approaches-develop-ligands-against-leukemia-stem-cells
https://www.cirm.ca.gov/our-funding/research-rfas/new-faculty-i
https://www.cirm.ca.gov/our-progress/people/markus-m%C3%BCschen-1
https://www.cirm.ca.gov/our-progress/institutions/city-hope
https://www.cirm.ca.gov/our-progress/awards/lgr5-mediated-self-renewal-b-cell-selection-and-leukemia-initiation
https://www.cirm.ca.gov/our-funding/research-rfas/quest-discovery-stage-research-projects
https://www.cirm.ca.gov/our-progress/people/gay-crooks
https://www.cirm.ca.gov/our-progress/institutions/university-california-los-angeles
https://www.cirm.ca.gov/our-progress/awards/forming-hematopoietic-niche-human-pluripotent-stem-cells
https://www.cirm.ca.gov/our-funding/research-rfas/basic-biology-iii
https://www.cirm.ca.gov/our-progress/people/mehrdad-abedi
https://www.cirm.ca.gov/our-progress/institutions/university-california-davis
https://www.cirm.ca.gov/our-progress/awards/stem-cell-gene-therapy-hiv-aids-lymphoma-patients
https://www.cirm.ca.gov/our-funding/research-rfas/disease-team-therapy-planning-i
https://www.cirm.ca.gov/our-progress/people/paul-finnegan-0
https://www.cirm.ca.gov/our-progress/institutions/angiocrine-bioscience-inc
https://www.cirm.ca.gov/our-progress/awards/ab-110-001-phase-1b-trial-and-related-activities-support-clinical-development-ab
https://www.cirm.ca.gov/our-funding/research-rfas/clinical-trial-stage-projects
https://www.cirm.ca.gov/our-progress/people/michael-cleary-0
https://www.cirm.ca.gov/our-progress/institutions/stanford-university
https://www.cirm.ca.gov/our-progress/awards/prostaglandin-pathway-regulation-self-renwal-hematopoietic-and-leukemia-stem
https://www.cirm.ca.gov/our-funding/research-rfas/basic-biology-iv
https://www.cirm.ca.gov/our-progress/people/thomas-kipps
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-diego
https://www.cirm.ca.gov/our-progress/awards/phase-1b2a-study-ror1-targeting-monoclonal-antibody-cirmtuzumab-and-bruton
https://www.cirm.ca.gov/our-funding/research-rfas/clinical-trial-stage-projects
https://www.cirm.ca.gov/our-progress/people/ann-zovein
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-francisco
https://www.cirm.ca.gov/our-progress/awards/human-endothelial-reprogramming-hematopoietic-stem-cell-therapy
https://www.cirm.ca.gov/our-funding/research-rfas/new-faculty-physician-scientist
https://www.cirm.ca.gov/our-progress/people/colleen-delaney
https://www.cirm.ca.gov/our-progress/institutions/nohla-therapeutics-inc
https://www.cirm.ca.gov/our-progress/awards/phase-2-open-label-multi-center-randomized-controlled-optimal-dose-finding-study
https://www.cirm.ca.gov/our-funding/research-rfas/clinical-trial-stage-projects
https://www.cirm.ca.gov/our-progress/people/thomas-kipps
https://www.cirm.ca.gov/our-progress/institutions/university-california-san-diego
https://www.cirm.ca.gov/our-progress/awards/therapeutic-eradication-cancer-stem-cells-uc-961-cirmtuzumab
https://www.cirm.ca.gov/our-funding/research-rfas/disease-team-therapy-development-iii
https://www.cirm.ca.gov/our-progress/people/mark-chao
https://www.cirm.ca.gov/our-progress/institutions/forty-seven-inc
https://www.cirm.ca.gov/our-progress/awards/phase-1b-trial-hu5f9-g4-monotherapy-or-hu5f9-g4-combination-azacitidine-patients
https://www.cirm.ca.gov/our-funding/research-rfas/clinical-trial-stage-projects
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i r
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CIRM Leukemia Videos

Stem Cell Therapies for Leukemia:
Marching Toward the Clinic

Leukemia: Advancing Stem Cell
Therapies - 2011 CIRM Grantee
Meeting

Spotlight on Leukemia: Clinical Trial
Participants

News and Information

Anica Sayoc, City of Hope -
CIRM Stem Cell #SciencePitch

Spotlight on Basic Research:
Irv Weissman

Progress and Promise in
Leukemia

e CIRM Stem Cellar blogs on blood cancer

e Leukemia under the microscope (San Diego Union Tribune)
e Bad Seeds: Cancer's Ultimate Source (Stanford Medicine)
e The True Seeds of Cancer (Stanford Medicine)

¢ From Bench to Bedside in a Year (UC San Diego)

e Living with Leukemia: Theresa Blanda (CIRM)

Resources

¢ NIH: Leukemia information

e Find a clinical trial near you: NIH Clinical Trials database

Total:
$177,284,540.00

Catriona Jamieson, UCSD -
CIRM Stem Cell #SciencePitch

Irving Weissman, Stanford -
CIRM Stem Cell #SciencePitch

Spotlight on Leukemia:
Welcoming Remarks

Spolight on Leukemia: Catriona
Jamieson, M.D.


https://www.cirm.ca.gov/our-progress/people/irving-weissman
https://www.cirm.ca.gov/our-progress/institutions/stanford-university
https://www.cirm.ca.gov/our-progress/awards/clinical-investigation-humanized-anti-cd47-antibody-targeting-cancer-stem-cells
https://www.cirm.ca.gov/our-funding/research-rfas/disease-team-therapy-development-iii
https://www.cirm.ca.gov/our-progress/people/mark-walters
https://www.cirm.ca.gov/our-progress/institutions/childrens-hospital-oakland-research-institute
https://www.cirm.ca.gov/our-progress/awards/university-california-san-francisco-ucsf-cirm-alpha-stem-cell-clinic
https://www.cirm.ca.gov/our-funding/research-rfas/alpha-stem-cell-clinics-network-expansion
https://www.cirm.ca.gov/our-progress/video/stem-cell-therapies-leukemia-marching-toward-clinic
https://www.cirm.ca.gov/our-progress/video/anica-sayoc-city-hope-cirm-stem-cell-sciencepitch
https://www.cirm.ca.gov/our-progress/video/catriona-jamieson-ucsd-cirm-stem-cell-sciencepitch
https://www.cirm.ca.gov/our-progress/video/irving-weissman-stanford-cirm-stem-cell-sciencepitch
https://www.cirm.ca.gov/our-progress/video/leukemia-advancing-stem-cell-therapies-2011-cirm-grantee-meeting
https://www.cirm.ca.gov/our-progress/video/spotlight-basic-research-irv-weissman
https://www.cirm.ca.gov/our-progress/video/spotlight-leukemia-welcoming-remarks
https://www.cirm.ca.gov/our-progress/video/spolight-leukemia-catriona-jamieson-md
https://www.cirm.ca.gov/our-progress/video/spotlight-leukemia-clinical-trial-participants
https://www.cirm.ca.gov/our-progress/video/progress-and-promise-leukemia
https://blog.cirm.ca.gov/?s=blood+cancer
http://www.utsandiego.com/news/2010/feb/01/leukemia-under-microscope/
http://sm.stanford.edu/archive/stanmed/2009fall/article7.html
http://sm.stanford.edu/archive/stanmed/2004fall/cancer-stem.html
http://ucsdnews.ucsd.edu/archive/newsrel/health/04-08RareBloodDisorder.asp
https://www.cirm.ca.gov/our-progress/stories-hope-leukemia#overlay-context=for-researchers
http://health.nih.gov/search_results.aspx?terms=Leukemia
https://clinicaltrials.gov/

e Leukemia and Lymphoma Society

e Leukemia Research Foundation

e Stem Cell Network blood cancers page
e Family Caregiver Alliance

o National Family Caregivers Association

Find Out More:
Stem Cell FAQ | Stem Cell Videos | What We Fund

Source URL: https://www.cirm.ca.gov/our-progress/disease-information/leukemia-fact-sheet


http://www.lls.org/
http://www.leukemia-research.org/
http://www.stemcellnetwork.ca/index.php?page=cancers-blood-cancers&hl=eng
https://caregiver.org/
http://www.thefamilycaregiver.org/
https://www.cirm.ca.gov/our-progress/stem-cell-basics
https://www.cirm.ca.gov/our-progress/stem-cell-videos
https://www.cirm.ca.gov/grants

	California Institute for Regenerative Medicine
	Leukemia Fact Sheet
	Description
	Clinical Stage Programs
	University of California, San Diego


	CIRM Grants Targeting Leukemia
	CIRM Leukemia Videos
	Stem Cell Therapies for Leukemia: Marching Toward the Clinic
	Anica Sayoc, City of Hope - CIRM Stem Cell #SciencePitch
	Catriona Jamieson, UCSD - CIRM Stem Cell #SciencePitch
	Irving Weissman, Stanford - CIRM Stem Cell #SciencePitch
	Leukemia: Advancing Stem Cell Therapies - 2011 CIRM Grantee Meeting
	Spotlight on Basic Research: Irv Weissman
	Spotlight on Leukemia: Welcoming Remarks
	Spolight on Leukemia: Catriona Jamieson, M.D.
	Spotlight on Leukemia: Clinical Trial Participants
	Progress and Promise in Leukemia

	News and Information
	Resources

